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|, TETUBs Bffect of structure dafécts on the electric properties of p-InSb at low tem 

t peratures SS oe a y : 
“SOURCE: Fisika tverdogo tela, v. 8, no. 4, 1966, 1110-1114 z 


‘| TOPIC TAGS: crystal lattice structure, crystal defect, indium coupound, sntinonide, 
| gemiconductor band structure, temperature dependence, electric property, Hall effect, 
conductivity 


‘| ABSTRACT: To check on the hypothesis that InSb contains multiply charged defects 

‘| ‘Which are responsible for the recombination. of non-equilibrius carriers in it, and 

i ‘to ascertain the influence of such defects on the tenperature dependence of the Hall 
+} coefficient in more highly compensated samples, the euthors measured in the texpera- 
‘| ure range 4-150K the temperature dependence of the Hall constant and of the dark and 
‘| illuminated electric conductivities, using p-InSb samples with hole density 1-2 x 10™ 
‘| ear® (at TIK). The preparation of the samples and the cryostat in which the neasure- 
\ ents were made are described in an earlier paper (FT? v. 5, 3031, 1963). ‘The mag- 
metic field used: in-the measurenerits was close to 5000 Os. inpurity 


toy 


levels 
werg observed, Jying et 0.12, 0.015, and 0.008 ev above the valence bani. Analysis 
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i 
| AUTHORS: iesgnanly, EB Mal'tsev, Yu. V.; Nasledov, D.N.; £6 
.|Ukhnanov, Yu. I Filipchenko, A. S. ; a 
| 
| ORG: Physicotechnical Institute im. A. F. -loffe,AN SSSR, Leningrad 
| (Piziko- -tekhnicheskiy institut AN SSSR) 


| TITLE: Magnetooptical investigations of the conduction band of InSb 
SOURCE: Fizika tverdogo tela, v. 8, no. 4, 1966, 1176-1181 | 


| TOPIC TAGS: indium compound, antimonide, magnetooptic effect, conduc- 
| tion band, Faraday effect, light reflection, dielectric constant i 


| ABSTRACT: The authors investigated the optical reflection, transparency, | 
and locat‘on of the plane of polarization (Faraday effect) in the wave- | 
| length ir.verval from 2 to 25 uw at temperatures from 130 to 550K and 


‘electron densities from intrinsic to 1.2 x 10 19 cm a2 witn an aim at 
checking the validity of the theory proposed by E. O. Kane (Phys. Chem. 
‘Sol. v. 1, 249, 1957). The apparatus used for the measurements was 
‘described by the authors earlier (Izv. AN SSSR ser. fiz. v. 28, 989, 


11964 and carlier papers). InSb single crystals doped with Se were draw _ 
‘ue the melt by the Czochralski method. The reflection coefficient 


Card 1/2 
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jexhibited @ slow decrease with increasing wavelength, a sharp minimum in’ 
. the range between 10 and 17 uw (depending on the electron density), and ° 
|a steep increase. The value optained for the lattice dielectric constant | 
iis 16.0 + 0.1, which is in good agreement with published data. The ef- 
[fective mass of the electrons was found to be 0.071, 0.053, and 0.039 

[times the free electron mass (my) at electron concentrations 12, 6, and 


12.6 x lot em when calculated from the plasma reflection and 0.018, 
0.021, 0.027, 0.038, and 0.054 m, for electron densities 2-9, 4 7.5, 


260, and 600 x 10*° om™? by using the Faraday effect. The experimental] 
dependence of the energy on the wave number agreed with Kane's calcula- 


itions up to electron densities 1.2 x 1079 em, Some deviations from 
‘Kane's theory are observed at densities greater than 5 x 1028 om, and 


call for a special analysis. Orig. art. has: 5 figures and 6 formulas. 
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AUTHOR: Gol'dberg, Yu. A.; Nasledov, D. N.; Tsarenkov, B. V. 
a on a aa a ae 


ORG: Physicotechnical Institute im. A. F. Loffe, AN SSSR, Leningrad (Fiziko- 
tekhaicheekiy institut AN SSSR) 


2 
TITLE: Dependence of siscteiiuasciseae arameters of’ Uphe lasers on the angle 
between the p-n junction plane and the resonator mirrors 7 


SOURCE: Fisika tverdogo tela, v. 8, no. 7, 1966, 2251-2253 


72 
a 


TOPIC TAGS: semic ductor laser, gallium arsenide laser, diode laser, laser output, 
issmacts “te rena od 

TRACT: The threshold current density and the output of diode lasers were inves- 
tigated experimentally as a function of the angle (¢ = 90° *6) between the p-n 
junction plane (100) and the resonator mirrors placed in the (110) plane. It was 
shown that: 1) the threshold current density decreased with an increase in the 
distance between mirrors 1 (Fig. 1), and with a decrease in the angle when 1 = const 
(Fig. 2); and 2) quentum yield increased with a decrease in 6 (Fig. 2). The maxi- 
mun mgle 6... “¢ (where d = width of active medium) for which the rereflected 
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Fig. 1. Dependence of threshold ; bi fea 


current density on the distance 
between mirrors 


Fig. 2. Dependence of threshold current 
density (curve 1) (for 1 = 0.7 mm) and 
quantum yield (curve 2) on the angle 
between the p-n junction plane and reso- 
nator mirrors 
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timated roughly at I 
bean will travel the entire length of the active medium was = ; . 
1i'—16', for d > 2—3 pand 1 = 0.5—0.7 m. Orig. art. has: 2 figures iexi 
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-ACC NR: AP6026705. SOURCE CODE: UR/0161/66/008/008/2462/2465 | 


_ AUTHOR: Danilova, T. M.; Kogan, L. M.; Meskin, S. 8.; Masledov, D. N.; Tsarenkov, B.V. 
Rstecnie sada DE acdc ete ered: oD lose tsar ch Pt 
ORG: Physice-Enginesring Institute im. A. F. Ioffe, AN SSSR, Leningrad (Fisiko- 
tekhnicheskiy institut AN SSSR) 7 ae 
j ~~ a) a rae 
: TITLE: Comparative investigation of the recombination radiation of GaAs p-n junc- 
i tions with and without «a Fabry-Perot resonator 


SOURCE: Fisika tverdogo tela, v. 8, no. 8, 1966, 2462-2465 


t 
| 
TOPIC TAGS: Fuary="Pewat resonator, recombination radiation, pn ébedo, gallium | 
eee ; ; 1 
| 

| 

I 


ABSTRACT: The published literature contains information on the investigation of spon- 
taneous, stimulated, and coherent radiation of GaAs p-n junctions pertaining to the . 
characteristic radiation parameters as a function of the current for diodes with or 
hwithout resonators. The purpose of the present article is to compare the dependences |; 
| of the maximum energy hvy and the half-width 6 of the fundamental radiation band on the 
| current density through a single p-n junction with and without a Fabry-Perot reso- |: 
| nator. The authors studied diodes in which the p-n junctions were yrained by dif- | 
fusion of zinc in Te-alloyed n-GaAs with electron concentration 7-101 --3°1018¢q-3, 
the area of the p-n junction =10-3cm. The current through the diode and the spectr 
distribution of radiation intensity were measured. It was found that bya, starting 
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from the lowest current densities (25 a/cm), increases with increasing current and 
then becomes practically independent of the current. The dependence of & on current 
density is given for small current densities (5--70 a/cm2). It is concluded from the 
results presented that the primary narrowing of the spectrum occurs as a result of 
population inversion at the rarefied states which are responsible for the secondary 
narrowing of the spectrum, i.e., beyond the conventional stigulated and coherent ra- 
diation with maximum energy *1.47 ev. The "tails" in the forbidden zone are | 
probably the rarefied states responsible for the primary narroving of the spectrum. 
| The authors thank 0. V. Konstantinov, V. I. Perel’, and A. L. Efros for discussing 
the results of this work. Orig. art. has: 2 figures. (26) 
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ORG: Physicotechnical Institute im. A. F. IoffegAN SSSR, Leningrad (Fiziko- 
, cekhnicheskiy institut AN SSSR); Physics Institute im. P. N. Lebedev AN SSSR, Moscow 
; (Pizicheskiy institut AN SSSR) 
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| TITLE: Certain properties of GaAs laser diodes with an epitaxial p-n junction at 
room temperature a 

b | 
| 
| 
| | 


AUTHOR: Kogan, L. M.; Libov, L. D.; Nasledov, D. N.; Nikitina, T. F.; 
j Strakhovskiy, GC. M.; Tsarenkov, B. V. 


| SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2789-2791 


| TOPIC TAGS: solid state laser, semiconductor laser, gallium arsenide,laser, epitaxial 
[ sede, infrared laser, AW Voweorron/ » EATAMIAL CROWMWE 


| ABSTRACT: In an experimental investigation of epitaxial p-n GaAs junctions, telluriun-! 
i doped n-type and ainc-doped p-type GaAs was used. The electron concentration in the ! 
| n~type GaAs was 5.5 x 10)7—2,4 x 10/8 cm}; the hole concentration in the p-type GaAs: 
'was 1.5 x 1018—2,4 x 10!9 cm73. The specimens were oriented along the (100) plane — 
; and the epitaxial p-n junction was prepared from the liquid phase by a method descr ibed 
elsewhere (H. Nelson, RCA Rev., 24, 603, 1963). The dislocation density near the p-n ' 
junction in the epitaxial layers did not exceed that in the wafer and was 10° cm™?. eater 
The Fabry-Perot cavity was formed by the cleaved (110) surfaces,and the electrical 
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contacts were made of indium. The residual resistance of a diode with an area of 

10-3 cm2 was less than 0.1 ohm. Laser action at room temperature was achieved with | 
30-nanosec current pulses. An FEU-22 photomultiplier recorded the optical output. 

The threshold currents were determined from the dependence of intensity on current. 
The p-type GaAs specimens with hole concentrations of 2.4 x 10!9 qa “3 and a mobility 

of 50 cm2/v-sec lased at 9000A at threshold currents of 1.5 x 10° amp/cm?. Investi- 
gations wre also made dspecimens in which the epitaxial layer, doped with zinc and 
partly compensated by lead, was grown on a tellurium-doped GaAs substrate with an 
electron concentration of 9.5 x 10!7 cm73 and a mobility of 2400 cm?/v-sec. These 
lased at room temperature at 9010 K at currents of 3.8 x 10° amp/cm? and at 8910 k 

at currents of 4.7 x 105° amp/ca? and up. The power per pass of p-GaAs lasers was 

30 watts with 700-amp currents and 18-nanosec pulses; that of n-GaAs lasers was 

10 watts with 300-amp currents and 30-nanosec pulses. Orig. art. has: 1 figure. {YK) 
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AUTHOR: Kogan, L. M.3 Meskin, S. 5.3 Nasledov, D. N-s Trushina, V. Ye.3 Tsarenkov,B.V. 


ORG: Physico-Technical Institute im. A. F. 
institut AN SSSR) a 
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TITLE: Electron-photon GaAs transistor FS B 


Ioffe, AN SSSR (Fiziko-tekhnicheskiy 


| SOURCE: Radiotekhnika i elektronika, v. 11, no. 9, 1966, 1645-1650 


TOPIC TAGS: transistor, electron photon transistor, gallium arsenide transistor , 
1 CALLIUM ARSENIO’ y LLECTROW, PHOT OA 


ABSTRACT: The results of an experimental investigation of GaAs electron-photon ' 


transistors (R. Rediker et al., Proc. IEEE, 1763, 51, 1, 218) at 77 and 293K are | 
reported. The transistors were made from Tggdoped n-GaAs. Source meterial parameters:: 
electron concentration, 7 x 1027 -- 5 x 10 per em’; mobility, 1800--3200 cm /v secs| 
dislocation density, 40000 per cm; p=n-p structure was produced by Zn diffusion; | 
plate thickness, 300 u 3 base thickness, 100-200 ? 3; p-region thickness, 50--100 ¥ . | 
Collector current vs. collector voltage characteristics (for 0-100 amp/co emitter | 
current) and collector current vs. emitter current characteristics are shown. The 

; emitter=-collector current transfer ratio was found to increase from 0.05 to 0.075 

| with the collector voltage increasing from 0 to 8 v, at 77K. At room temperature, 

' the transfer ratio amounts to 1/ o-th of the liquid-nitrogen ratio. When the emitter . 


| Cord 1/2 UDC: .293.011. 
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current increases from 0.1 to 0.5 amp, the power gain pane cenaeaae — 

the voltage gain, from 350 to 60 (at 77K). The estimated to Boss ae 
| photons is 0.1 at 77K. Desirability is noted and ways pariaees et . 
ce ts electron-photon transistor a4 practical amplifier. Orig. ‘ : eae | 
‘and 1 formia. . 
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AUTHOR: Belanove, A. Ac} Nasledov, D. N.3 Sreseli, 0- 


ORG: Physico-Technical Institute AN SSSR, Le ad (Fisiko-tekhnicheskly snstitut 
AS : ByysisorTecmnisal Tantatute At SSS SES 


TITLE: Thermostable Hall generators nb 


SOURCE: Pribory i tekhnika eKsperimenta, no- 4, 1966, 214-215 


Topic TAGS: Hall generator, Hall effect 


ABSTRACT: Materials in the marmfacture of Hall generators and characteristics of 
. Source material: GaAs having 4 concentration of 

4lity of 3000 cm /v sec. Sides ratio: 2 to 3; plate 
ifying contacts. Characteristics: temperature 
Voltage sensitivity, 10—~50  Hv/oo cape 


Plots of output voltage VS. magn' 
temperature To--3000) are shown. Orig. art. has: 2 figures. 
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TITLE: teperatinrs dependence of the carrier lifetime in r-Gadg . 
SOURCE: Fisika tverdogo tela, v. 8, no. 4, 1966, 1097-1108 >? > 


TOPIC TAGS: gallium arsenide, semiconductor carrier, carrier lifetime, photoconduc- 
tivity, photomagnetie effect, photo enf, temperature dependence, forbidden band 


ABSTRACT: In view of the interest in the photoelectric properties of GaAs as 4 suit- 
able light-source material, the authors investigated the temperature dependence of 
the photoconductivity and the photomagnetic effect, and the spectral distribution of | 
the photo-enf and its temperature variation, in the temperature interval 80-300K. 
The temperature dependence of the carrier lifetime was determined then from these 
experiments. The measured Gais single crystals were of the nmtype and were obtained | 
by zone melting without special ing. The electric properties of the crystals were 
determined in earlier experiments (FTT v. 3, 198, 1961). ‘The surface finishing of 
the crystals prior to the measurement of the photoelectric properties was by a method 
described previously (FIT v. 5, 3259, 1963). The light was either monochromatic 
Ns nm) or in a spectrua ‘ranging from 600-6800 nm. With decreasing temperature 
starting et room tesperature), the lifetime of the majority carriers first increased | 
and then became independent of the temperature, followed by a second increase at the es 7 
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AUTHOR: Kesemanly, F. P.; Masledoy, D. N.; Rud’, Yu. V. 7/ 
TITLE: Trans effects on p- ZnGeASo crystals a2 
port type, Znde: Ses 


. y 
SOURCE: Ref. zh. Fisika, Abs. 108569 *1 


REF SOURCE: Sb. Fisika. Dokl. k XXIII Nauchn. konferentsii Leningr. inzh.-stroit. 
in-ta. Ley 1965, 51-52 


TOPIC TAGS: electric conductivity, Hall coefficient, t enf, temperature de- 
pendence, transport property, carrier scattering fwaport fect , eh Cathin vibrghion 


{: The authors measured the temperature dependence of the electric conduct ivi 
io: the Hall constant, the differential therm l emf (a), and the transverse 
Nernst-Ettingshausen effect (X) of ZnGeAs; in the temperature interval 100-550K. The 
character of the temperature dependence vf all thé’transport effects is the same as 
for p-ZnSnAsa. It was found that o and ~ increase with the temperature, k< O in the 
entire temperature interval, and that tie jall sobility increases like ~°°S up to 


hook, after which it decreases. At low temperatures the scattering is by the impuri- | 


ty ions, and with increasing temperature, also by the lattice v.>brations. 
tion of abstract) : 
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Filipcheako, A. 5.; Nolodian, 1< P.; Masledov, D, W.; Sldorov, V. 6; | 
Emelyenenke, 0. ¥. ? B 
ORG: Joffe Physico-Technical Institute, Acadeny of Sciences SSSR, Leningrad 


TITLE: On the second conduction bend in indium entinonide , 7 
SOURCE: Physica etetus solidi, v. 1%, no. 2, 1966, Ki8S-Ki99 


TOPIC TAGS: indius compound, antimonide, conduction bend, Hall effect, Fermi level, | 
electron trensitica 


ABSTRACT: Data ere presented to show the existence of a conduction band in InSb locat- 
ed about 0.5 ev above the bottoms of the main conduction band (000). The rise in the 
Hall coeff: with temperature was measured in 14 indium antimonide samples doped 
with selena tellurium. The hypothesis that thie rise is due to electron trensi- 
tions to a second conduction was tested and the value of the gap determined. Orig. 
ert. has: 1 table, & formulas. 
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AUTHOR: Gutkin, A. ‘A.; Magerramov, E. M.; Mikhaylova, M. P.; Nasledov, D, Ne oe: 
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| TITLE: Photosensitivity spectra of p-n junctions in InAs in the photon energy range 
10.9 = 5 ev eee} 

SOURCE: Fizika tverdogp tela, v. 8, no. 7, 1966, 2044-2047 

TOPIC TAGS: pn junction, photosensitivity, internal photoeffect, indium compound 


optic material, arsenide, spectral distribution, absorption coefficient, quantum yield! 
ABSTRACT: This is a continuation of earlier work (FIT v. 8, 712, 1966), where it was. 
observed that the spectral distribution of the quantum yield of the intemal photoef-"! 
fect in the short-range region is connected with singularities of the band structure 
of GaAs. The present work extends the investigation to InAs. The InAs p-n junctions 
were obtained by diffusion of Cd in n-type material with electron density (0.5 - 1) 

| x 1017 cm-3 and were produced at a depth of several microns. The hole concentration | 
in the illuminated surface of the sample was approximately 10!® on}. Several p-n | 
junctions illuminated from the n-side were also tested. The long-wave part of the 

| Spectral characteristic of the junction was plotted with the aid of a ZMR-2 mono- ; 

| chromator, and the measurements at higher energies were by the procedure described in | 

| the earlier paper. The measurements showed a narrow long-wave photosensitivity peak, | 
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connected with the change of the absorption coefficient near the edge of the ground- | 
state band, followed by a region of weak variation, a faster grwoth at ~0.7 - 1 ev 
photon energy, a reversal followed by minimum near 3.2 ev, and a renewed growth at 
higher energies. The results are show to be connected with the variation of the 
quantum yield of the internal photoeffect as a result of secondary ionization. The 


Orig. art. has: 3 Figures. 
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ORS: Institute im A. F. Ioffe, AN SSSR i 
tekhni y 


TITLE: / Diffusion in de 

f z 2 “Lo “Thee, 2074-2076 

SOURCE) Fizika tverdogo tela, v. 8, "0. 7, 1966, 7 cai 

TOPIC TAGS: cadmium, physical diffusion, indium compound, arsenide, mi 

‘ fd data concerning the mgr 

w results on the ue 

of impurities in indius areenide, the authors present it ree a, ‘Te 
indium arseni doped with telluriun 
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TITLE: Hall effect and magnetoresistance of n-InP crystals at low temperatures 
SOURCE; Physica status solidi, v. 17, no. 1, 1966, 105-108 


: TOPIC TAGS: Hall effect, magnetoresistance, temperature dependence, Hall 
‘constant, electric conductivity, impurity band, impurity conductivity, indium 
phosphide crystal 


i 
1 
1 
! 


| 
| 


wy 


| ABSTRACT: A study was made of the temperature dependence of the ‘Hall co 
‘ R(T), the electrical conductivity “o7T) , and the magnetoresistance  Ag/eT) 
botwe ow h, 7 and 300K in p india phosphide specimens with electron concentrations 
svo.a 2 x 1028 to 1018em-3, A maximum was observed in R(T) in the temperature 

: Yange 20--100K; ‘dele was negative in all specimens below the maximum 

; temperature of R(T), The results are explained by the participation of the impurity | 

i 
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band in conduction. Orig. art. has: 5 figures and 1 table. [(Authors' abstract] 


SUB CODE: 20/ SUBM DATE: 15Jun66/ ORIG REF: 002/ OTH REF: 002/ 


| 
| 
| 
| 


‘ 


| 
| 


aun a 4 
z } Foye. 
SE. gpa geacier tht 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9" 


E: 03/13/2001 


‘. Spe weet hlsin7 


L083 49n67_ EWR(2) P(e) _AT 


bok AP6033666 SOURCE CODE: UR/0371/66/000/004/0014/0021 


ORG: Physicotechnical Institute im. A. F. loffe (Fiziko-tekhnicheskiy institut); . 
_Iustitute of Power Engineering AN TA@GW Unatifit energetiki AN LatSR) 
TITLE: Transfer effects in p-type gallium arsenide crystals ' ° 


: 2 7 

SOURCE: AN LatSSR. Izvestiya. Seriya stkicanike i tekhnicheskikh nauk, 

no. 4, 1966, 14-21 ; 

‘TOPIC TAGS: gallium arsenide, Hall mobility, Nernst effect, high temperatute 
effect, transfer effect, pn junction, p type gallium , 


a 
| ‘ ABSTRACT: The authors investigated the temperatureand concentration relation- 
ships of the Hall mobility and the transverse N — 
p-type gallium arsenide alloyed with sinc’dnd cadmium../The investigations have 


been conducted at temperatures ranging from 90 to 800K in crystals with the 
concentration of holes at 300K from &. 4x 1016 to 7,7 x'10!9 cm~3, It is shown | 
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that the ental results could be consistently understood in terms of the 

- theory Peles waar Som with an isotropic and perabolic sone. It is shown that 
the ions play an important role in scattering holes below room temperature. The 
mechanisms of hole scattering by the lattice oscillation are examined. The authors 
thank V, G, Sidorow for submitting precision values of the thermal emf. Orig.. ie 
art. has: § figures, 5 formulas, and 1 table. [Based on authors’ abstract) | 
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stitut Akademii nauk SSSR 
TITLE: Continuous coherent radiation of epitaxial diodes of GaAs at, 77K 

f/f... > 
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fisiki? Pis'ma’ v redaktsiyu. 
Prilosheniye, v. 4, no. 6, 1966, 208-210 


TOPIC TAGS: gallium arsenide, epitaxial growing, pn junction, semiconductor laser, 
enission spectrum, recombination emission A 
| 
! 
H 


|, ACC NR APGO32018 _ 


ABSTRACT: The authors report continuous generation from a GaAs ‘semiconductor laser 

with epitaxial pn junction operating with the medium at 77K. The junction was pro- 

duced by liquid epitaxy by the method of }. Nelson (RCA Rev. v. 24, 603, 1963). The 
itaxial layer4was doped with tellurium’to a density ~5 x 102° cm™3, A Fabry-Perot | 

type resonator Was produced by cleavage along the (110) plane. Emission values of 

the spectra of the same diode, obtained at different values of the exciting current, 

in pulsed or continuous operation, show that the maximum of the recombination spec- | 

trum shifts toward shoreter wavelengths with increasing current; this shift is due to 

the “dispersal” of the Fermi quasilevels with increasing pump energy, and also to the 

shift to the long-wave section of the spectrum in the continuous mode, relative to 
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the spectrum in the pulsed mode, connected with the constant heating of the active 
region in the continuous case. This difference between the spectra in the two modes | 
is larger for small currents and decreases on approaching the threshold current. Tne | 
latter effect is connected with the presence of deep electronic levels with very low | 
State density. Coherent radiation in the continuous mode occurs at a current of 250 | 
ma (612 a/cem®). ‘The narrow spectral line appearing in this case corresponds most | 
Probably to the non-axial “annular” type of resonator oscillations. At 410 ma (1020 
a/cu*), a new system of coherent lines appears, which can be interpreted as corres- | 
ponding to axial modes of the cavity. The total emission power of the diode for ra 
the spectra are presented is 5 aW at the appearance of the first coherent line and 

70 ad at a current 1.5 a. Orig. art. has; 1 figure. {02} 
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. TITLE: Intrinsic photoconductivity and photomagnetic effect in p-InSb following 
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AUTHOR: Nasledov, D. N.; Popov, Yu. G.; Smetannikova, Yu. &.; Yassiyevich, I. N. 
aCe CREAR: 


ORG: Physicotechnical Institute im. A. F. Ioffe, AN SSSR, Leningrad (Fiziko- 
tekhnicheskiy institut AN SSSR) 


electron heating 
SOURCE: Fizika tverdogo tela, v. 8, no. 10, 1966, 2853-20583 


TOPIC TAGS: photoconductivity, indium compound, antimonide, photomagnetic effect, ; 
carrier lifetime, relaxation process , wlictren~ pene oh 


ABSTRACT: In view of the fact that earlier research has not established conclusively | 
whether the optically induced oscillations of the photomagnetic effect and of the | 
photoconductivity are connected with the oscillatory dependence of the lifetime of 
the nonequilibrium carriers or with heating of the carriers, the authors have carried : 
out a simultaneous investigation of the photoconductivity and the photomagnetic ef- 
fect in p-InSb samples to prove that the oscillations are due to electron heating. | 
The photomagnetic and photoconductivity currents were measured at 5 - 8K using a : 
procedure described earlier (FTT v. 5, 5031, 1963). The p-type samples were obtained | 
by zone purification, and some of the samples were doped with copper to enicnce the | 
oscillation effect. The test results shown that the connection between mobility and 
the diffusion coefficients agrees in order of magnitude with the usual Einstein rela- | 
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tion, except that the crystal temperature must be replaced by the electron energy. 

The analysis has shown good agreement between this theory and the experimentally oo | 

tained spectral dependences of the photoconductivity and the photomagnetic effect at | 

6K. A method is proposea for determining the energy dependence of the lifetime and | 

relaxation time of the nonequilibrium electrons from the form of the oscillation | 
| 
| 


' peaks of the photomagnetic effect. It is planned to obtain in the future a quanti- 
tative comparison of the experimental results with the theory. Orig. art. bas: 3 


| figures and 21 formulas. 
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AUTHOR: Gladkiy, B. I.; Nasledov, D. N.; Tsarenkov, B. V. 


| ORG: Physicotechnical Institute im. A. F. Ioffe, AN USSR, Leningrad (Fiziko- 
tekhnicheskiy institut AN SSSR) 


TITLE: Variation of the current-voltage characteristic of a GaAs laser during 
transition from the amplification to the generation mode ; 


. 


TOPTC TAGS: laser, semiconductor laser, volt ampere characteristic 


| ABSTRACT: The characteristic of the gallium arsenide diode was investigated with 
the aidof aFabry-Perot resonator at currents corresponding to the transitions from 
the amplification to the generation mode. The p-n structure of the diodes used 
in the experiment was based on n-gallium arsenide alloyed with tellurium (electron 

' concentration 2 x 1018 om73); the p-region was alloyed with zinc. The p-n crystal 

| was 170 to 200 um thick, the p-region was 50 to 60 pm thick, and the p-n transition 

area was approximately 1073 cm2. The following characteristics were measured: — 
current-voltage, spectral distribution of radiation intensity at different currents, 
and differential capacitance versus voltage. The experimental results show that at : 
diode voltages of U 2 E (Eg is the width of the rorbidden band of gallium arsenide ,'— 
q is the electron charg@) the U characteristic has two linear sections, with a sharp 


| 
| 
| 
| 
| SOURCE: Fizika tverdogo tela, v. 8, no. 11, 1966, 3282-3287 
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| transition from the first to the second, i.e., I-U is deflected. Each section is - 
characterized by its Uge, and its differential resistance Ryeg, and the bend of 

' the curve occurs in the transition region. The most probable cause for the decrease 
| in Ryeg at U > BE is the increase of charge carriers in the layer es the result 

of the internal‘photoeffect, which is caused by photons emitted owing to the 
recombination of nonequilibrated carriers at direct current through the p-n transi- 


tion. Orig. art. has: 4 figures. 


| SUB CODE: 20/ SUBM DATE: OTMay66/ ATD PRESS: 5108 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001136110018-9" 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86 


I 


-00513R001136110018-9 


ede rele bd 


oe wioheccse |S : ay pg 
' ACC NR AP6037002 CA Nn) SOURCE CODE: UR/0181/66/098/011/ 3402/3403 
d a 


AUTHOR: Galavanov, V. Ve; Kundukhov, R. M.; Nasledov, D. Ne 

_ ORG: Physicotechnical Institute im. A. F. Ioffe, AN SSSR, Leningrad 

: (Fiziko-tekhnicheskiy institut AN SSSR); North Ossetian State Pedagogical Institute 
im. K. L. Khetagurov (Severo-osetinskiy gosudarstvennyy pedagogicheskiy inscitut) 


TITLE: Photoelectric solar energy converter made of InP 
SOURCE: Fisika tverdogo tela, v: 8, no. ll, 1966, 340223403 


TOPIC TAGS: solar cell, photoelectric cell, indium compound, phosphide 


ABSTRACT: An efficiency of 6.7% was obtained from an InP photoceli, compared to the 
22% calculated theoretically by F. fF. Lorernki (J. Appl. Phys. 27, 777, 31796) and 
the 2% obtained by P. Rappaport in 1956 (RCA Rev. 20, 373, 1956). The 0.1 cm? 
photoelements were prepared from single crystalline n-type material, the p-n 
junction being obtained by the double diffusion of cadmium or zinc. At a solar 
intensity of 70 ma/cm2 and a temperature of 18C, the open-circuit voltage was 

0.74 v and the short-circuit current 10 ma/cm?. The authors stress that their InP — 
elements were not prepared with a view to obtaining optimal characteristics, and 

‘ that, therefore, 4a higher efficiency may be expected when technical improvements 

| are made. Orig. art. has: 1 figure. oe 
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TITLE: Straight line volt-ampere characteristic of p-n junctions based on p-type | 
jndium antimonide ’ 
zr a 
SOURCE: Radiotekhnika 1 elektronika, v. 1l, no. 11, 1966, 2039-2043 


TOPIC TAGS: pn junction, junction diode, indium base alloy 


ABSTRACT: The dependence of the straight-line characteristics of a p-n junction on 
temperature, sample surface treatment, and impurity concentration in the initial 
material is investigated. Indium antimonide crystals of the p-type with 10 —-10 
10!3—10!6 cm7? carrier concentration (N) at 78K were prepared by zone refining: 
junctions (area, 0.5—1.5 mm) were made by fusing in In and Te (0.5—-1.0% at 107% mm He 
pressure. Etching samples in the Sp-4 sharply reduced their forward current at low — 
voltages (up to 0.12 v): reverse current is reduced by two orders of magnitude for 

all voltages. The authors conclude that diffusion current dominates in samples with 

N in the 10!5—10!6 cm7?,range, while recombination current dominates samples with N = 


in the 10!3—10!" em-3? range. Orig. art. has: 8 formulas, 3 figures, and 1 table. 
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TITLE: Mooility of current carriers in InAs 


SOURCZ: AN SuclnSSR, Izvestiya. Seriya fiziko-tekhnicheskikh, khimicheskikh 1 
geologicheskikh nauk, no, 4, 1966, 11-15 


TOPIC TAGS: semiconductor research, space charge 


Apsrrace, An attexpt is made to relate the exporimentally observed texporature 


bohavior of mobility in a number of samplos of n- and p-type Ints in the 


over, tho dmpossibility of doscribing the observed tenposature behavior and 


wwe 


mosiLitées An roal semiconductors of the typu 2415 45 toms of knowa mobility 
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TITLE: Certain electrical and photoelectrical properties of copper-alloyed InP 


{ 
‘SOURCE: Fizika tverdogo tela, v. 8, no. 8, 1966, 2415-2419 | 


AY 


4 . 
TOPIC TAGS: Hall constant, photoconductivity, electron donor, relaxation time 


STRACT: Results are given of the electrical and photoelectric measurements made of 
lcopper-alloyed indium phosphide. Samples wore preparad by both mechanical and chemical 
bolishing. The Hall constant and electroconductivity were measured with a special _semi- 
lautomatic instrument. The samples had electron concentrations of 10!2 to 10!* em 3 at 
iW00°K. The temperature dependence of the Kall effect and of electroconductivity in cop- 
per-alloyed n-InP is plotted, as well as the spectral distribution of photoconductivi- 
ity. The donor level was found to be 0.49 *# 0.03 ev for the Ea. level, 0.17 * 0.03 ev 


for the £, level, and an activation level of 0.33 ev for E,. The Fermi levels were 


s ’ 
found to be comewhat above the activation energy of 0.49 ev. The copper, acting as an 
lacceptor in InP, empties both the shallow and deep donor levels. When hv > Ey the — 
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“Iseveral photoconductivity peaks in the region of intrinsic absorption are related to 

-lthe band-structure features of InP. The various photoconductivity peaks are discussed.: 
‘The photoeffect relaxation time indicates the existence of several long-lived coapo- 

: jnents , with lifetimes ranging from several seconds to as much as 5 minutes. This indi- 

‘'eates the importance of deep sticking levels. The authors thank G. I. Stepanov for as-| 
‘sistance in neasuring the relaxation times. Orig. art. has: 4% figures, 1 table. 
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TITLE: The ohmic contact between gallium arsenide and indiu 


SOURCE: Pribory i tekhnika eksperimenta, no. 4, 1966, 189-193 


TOPIC TAGS: galiiue arsenide, indium, eeaiconductor research 


ABSTRACT: The wetting of galliue arsenide surface with indium, and the extent of fu- 
gion and contact resistance as & function of temperature and fusion time were studied. 
It is show that 100% wetting and minimum contact resistance occur st @ temperature of | 
500°C and above. The GaAs-In junction was obtained by fusion in hydrogen. Hydrogen 
was used as the reducing medium to prevent the oxidation of In and GaAs at high tea- | 
pera-ures. To prevent the explosion of the hydrogen-air mixture, @ neutral gas was | 
ed through the system before and after the hydrogen was turned on. The gases were 
dried by cooling them to a tempereture of -196°C. Activated charcoal was used to 
[purity Hz and ie at liquid nitrogen temperature. The following parameters were deter- 
mined during the fusion process? the edge wetting angle, contact resistance, wetting 
coefficient, depth of fusion, and hole shape. The reduced resistance of the n-Gahs-In 
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“0.201075 ohmocat. | 
- jeon was 10°75 chaccn? while that of the p-GaAs-In contact was 10 °-5°10 ° otmeca’. ; 
ra ake expresses his gretitude to A. D. Forelenk, Ye. A. Posse, and V. P. Yurochk 
for theix assistance, Orig. art. has: 5 figures. 
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'VITLE: Thin multilayer gallium arsenide-metal contacts 


‘ SOURCE: Pribory i tekhnika eksperimenta, no. 6, 1966, 180-184 


‘ TOPIC TAGS: ohmic contact, multilayered ohmic contact, gallium arsenide, gold, tin, 
: nickel, zinc, silver, copper 


' ABSTRACT: . 
| A method of manufacturing gallium arsenide-metal contacts by chemicai 
- deposition of thin metal layers has been developed. The method permits 
: uniform coating of gallium arsenide with thin (about 1 u) layers of various 
metals with a very small (1 yw) depth of fusion. The main advanteze of 
the small depth of fusion is that the crystals can be cleaved to.,.2her 
with the deposited metals. It was found that with only one metai, the —_ 
contact was either nonohmic, not sufficiently low-ohmic, or technoiogicaily 
unsuitable. The best low-ohmic contacts were obtained with several layers 
of various metals deposited on gallium arsenide. For instance a contact | — 
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’ on N-type gallium-arsenide coated with Au-Sn-Ni-Au (deposited in tnat order) 
has a resistance (per unit area) of 1075 ohm:.ca '$ a contact on p-type 
' gallium arsenide coated with Au-Zn-%ii-Au hae a resistance of 107" ohm cn*. | 
~ Orig. art. has: 2 figures and 2 tables. , 
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Institute 


TITLE: The effective mass of electrons in (InSb), + (inTe);_, Crystals 
SOURCE: Physica status solidi, v. 18, no. 2, 1966, 677-682 


TOPIC TAGS: mixed crystal, indium compound, indium cuay heer indium | 
telluride, vi tron)mass , Ber stanton, shcton dan oh, teerpenn tee 
whiner , On, fwd ' 
ABSTRACT: The naper deals with changes in the band structure due to transition | | 
from doped InSb to its solid solutions with InTe and analyze the variation of the 
electron effective mass in (inSl), + (nTe);, with composition (x), concentra- 
tion of electrons, and temperature. Based on the measurements of the thermo- a 


electric power, transverse Nernst-Ettinghausen effect, conductivity, and Hall 
effect, the concentration and temperature dependence of the electron effective 
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mass m* were calculated for crystals of the solid solution (InSb), (nTe); —x 
(for x = 1 to 0. 85) in the temperature range 100 to 370K. Solid solutions having 
x >>0. 99 (1) behave like InSb doped with tellurium, and crystals of this type 
having electron concentrations (n) greater than 2 x 10!8cm~3 show an m* (n) 
dependence which differs from that predicted by Kane. Solid solutions with 

x < 0. 9901) show a different temperature dependence of m* from those with 

x > 0.99. The authors thank O. V. Emelyanenko for his useful discussions. 
Orig. art. has: 5 figures, 4 formulas and 2 tables. (Based on authors' 
abstract] [DW] 
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AUTHOR: Mikhallove, M.P.; Nasledov, D.N.; Blobodchikov, 8.V. | 


' ORG: A..F. Ioffe Physicotechnical Institute, Acadeny of Sciences of the 
(fiessh, Leningrad 


TITLE: The effect of a magnetic field on illuminated InAs pen junetions 
SOURCE: Physica status solidi, v. 19, no. 1, ‘1967, b29-434 


TOPIC TAGS: pn junction, magnetic field interference, photoelectric 
| effect, photosensitivity, /MDIonicci benny , ARSEAIOE , PHOTO Et ECTAO~ 
| MAGE TIC LEFECT ) 

ABSTRACT: An investigation wae made of the dependence of photoresponse variations © 

ron the magnetic field strength in unbiesed and reverse-biased InAs p-n_, 
A ' junctions. The specimens were illuminated along the p-n junction and on: 

‘the p- or n-sides. A linear photoelectromagnetic (PEM) effect occurred | 

“en unbiased p-n junctions. With the application of a reverse bias to 7 
‘4)luminated InAs p-n junctions, a couplex variation of the PEM waltege | 
depending on the magnetic field strength was observed. A [inear inver- __ 
sion-free region in relatively weak fields vas due to variations in the 
‘seturation, current through a p-a junction in the magnetic field. A 
‘quadratic PEM voltage in strong magnetic fields wes associated with the_~_ 
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distortions of ‘the paths of minority eis resulting from the cenaictey' 
of the contacts and the specimen and from the Hall field of thermal 
‘carriers. The drop and polarity reversal of the PEM voltage in strong 
‘magnetic fields can be related to the reduction in diffusion length of 
e@inority carriers and to en a@ilargement of the space-charge region in the ‘| 
junction. The authors thank A. A. Grinberg for discussing the 
sults and B. P. Eeina end KM. VY. Zotova for is the p-n saan 
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ORG: A. F. Ioffe Physico-Technical Institute, Academy of Sciences of the USSR, 
Leningrad 


TITLE: The mixed mechanism of electron scattering in indium antimonide 
crystals 


SOURCE: Physica status solidi, v. 19, no. 1, 1967, 435-439 


rJetal, Hall mobility 
atte 4s, bon, » doebucdien , aactren mobility, tor , pohonon . 

ABSTRACT: The purpose of the investigation was to compare the experim ental 
data for indium antimonide on the Hall mobility of electrons and on the thermal 
emf in a weak magnetic field with theoretical data, consideration of the non- 
parabolicity of the conduction band, Equations are derived for the thermal emf 
and the electron mobility for the case of a mixed mechanism of electron scattering 
The experimental data indicate that the electron scattering in doped indium 
antimonide crystals is due to the following mixed mechanism: of electron scatter- 
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ing which involves impurity ions and both optical and acoustical phonons. The 
authors thank Dr. F. P. Kesamanly for processing the experimental data on the | 


concentration dependence of the thermal electromotive force. Orig. art. has: 
3 figures and 9 formulas. [Authors' abstract] [NT] 
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